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The recent year’s extensive research focusing on processes for the integral use 
of lignocellulosic materials has brought the possibility of production of several 
commodity chemicals; particular attention has been paid to fuel-ethanol 
production. Wheat straw, an abundant by-product from worldwide wheat 
production, has been studied in this work, aming at evaluating the influence of 
the particle size distribution, through the integration of different proportions 
of particles of different sizes, in a hydrothermal process, based on the utilization 
of water as sole fractionation agent, as pre-treatment of agro-industrial 
residues. The milled material was initially separated into fractions (a. > 1.0mm, 
b. 1.0-0.5mm, c. 0.5-0.3mm and d. < 0.3mm) and then mixed in different 
proportions. Considering the values of water absorption capability in each 
sample, hydrothermal processes were evaluated in different conditions of time 
and temperature. Thus, water was added to a wheat straw sample (solid/liquid 
ratio, 1:10w/v) and placed in a closed and pressurized vessel, taking into account 
the moisture content. After each treatment, the liquid phase (hemicelluloses 
fraction) was separated from the solids. The hemicelluloses were precipitated 
with three volumes of 95% ethanol and dried for yield determination. The 
operation at 200ºC/30 min (containing 10% of a., 40 % of b., 40% of c. and 
10% of d.) showed to be the most efficient. This process has been developed 
aiming at a more efficient utilization of agro-industrial wastes on autohydrolysis 
processes for hemicelluloses extraction during the initial stage of straw integral 
use.
Financial Support: ALBAN Programme, FCT/Portugal, FAPESP and CNPq/Brazil 
Poster 3-71 
2-D NMR Investigation of the Effect of Ionic Liquid Pretreatment on the 
Chemical Composition  and Structure of Switchgrass 
O.P. Cetinkol*1, D.C. Dibble1, B.M. Holmes1 and B.A. Simmons2
(1)Joint BioEnergy Institute, Emeryville, CA 
(2)Joint BioEnergy Institute, Physical Biosciences Division, Lawrence Berkeley 
National Laboratory, Emeryville, CA  
OPersil@lbl.gov 
One of the biggest challenges in the production of biofuels is the development 
of an efficient process to increase the rate of hydrolysis of lignocellulosic 
biomass into its component sugars. The use of ionic liquids as ‘green’ biomass 
solvents for pretreatment processing has recently gained attention due to their 
ability to drastically reduce the crystallinity of cellulose and dissolve biomass.  
Through ionic liquid pretreatment, the rate of enzymatic hydrolysis of the 
biomass is markedly increased compared to other pretreatment techniques. In 
order to understand the mechanism of ionic liquid treatment on biomass,  high 
resolution 2D NMR technique was employed.  Here we present the first chemical 
characterization of switchgrass, a leading candidate for biofuel production, 
using 2D NMR and examine the changes in its composition that result from ionic 
liquid pretreatment. 
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The development of techniques that enable the efficient conversion of biomass 
into fermentable sugars is essential if lignocellulosic biofuels to be energetically 
and economically feasible.   The crystaline and fibrous nature of cellulose is 
one of the main factors affecting the rate of enzymatic hydrolysis of biomass 
into its component sugars by cellulases.  In order to increase the efficiency 
of this process, biomass is treated to open up the cellulose fibers.  Current 
pretreatment technologies typically require high temperature, pressure or 
extremes in pH, that can result in the formation of undesirable byproducts 
and also necessitate high capital costs.  A novel pretreatment technology 
that utilizes ionic liquids, salts that have a melting point of below 100C, has 
recently drawn a great deal of attention due to their ability to drastically 
increase the rate of enzymatic hydrolysis of crystalline cellulose. Some of these 
liquids have the ability to dissolve cellulose at relatively low temperatures and 
upon reconstitution, yield amorphous cellulose.  Complete saccharification 
of microcrystaline cellulose treated with the ionic liquid 1-ethyl-3-methyl 
imidazolium chloride was achieved in 2 hours using a commercial cellulase 
derived from the fungus Trichoderma reesei. To examine the widespread 
applicability of this pretreatment technology, the rate of hydrolysis and 
resulting sugar yields of 5 different herbaceous and woody biomasses, 
pretreated with the ionic liquid EMIM Acetate,  was examined. 
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The individual and interactive effect of different pretreatment conditions on the 
release of arabinose, glucose, xylose, and acetic acid from wheat straw during 
pretreatment and on dehydration of pentoses to 2-furaldehyde, and hexoses 
to 5-hydroxymethyl-2-furaldehyde (HMF) during pretreatment of wheat 
straw, were evaluated in a three-factor central composite design template. 
The template comprised 17 different combinations of temperature (-1, 0, 1), 
residence time (-1, 0, 1), and H2SO4 concentration (-1, 0, 1) with three center 
points. In all pretreatments, a fixed amount of air was used as oxidizing agent. 
H2SO4-catalyzed wet-explosion of wheat straw was optimized in such a way, 
that the right combination of temperature, residence time, and sulfuric acid 
concentration in a wet-explosion process resulted in optimal recovery of the 
heteroxylan-derived sugars (arabinose, and xylose), ideally in a monomeric 
form, and that the formations of inhibitors (primarily 2- furaldehyde and HMF) 
were minimized. In addition, enzymatic hydrolysis with commercial available 
cellulase preparations was used to select the optimal pretreatment condition 
for wheat straw. 
